Inhibition of fibroblast growth factor receptor 3 induces differentiation and apoptosis in t(4;14) myeloma.
We have previously shown that dysregulation of fibroblast growth factor receptor 3 (FGFR3) by the t(4;14) translocation is a primary event in multiple myeloma (MM) and that activating mutations of FGFR3 are acquired in some cases. We describe here inhibition of wild-type (WT) and constitutively activated mutant FGFR3 autophosphorylation by the small molecule inhibitor, PD173074. Inhibition of FGFR3 in human myeloma cell lines was associated with decreased viability and tumor cell growth arrest. Further, morphologic, phenotypic, and functional changes typical of plasma cell (PC) differentiation, including increase in light-chain secretion and expression of CD31, were observed and this was followed by apoptosis. Finally, using a mouse model of FGFR3 myeloma, we demonstrate a delay in tumor progression and prolonged survival of mice treated with PD173074. These results indicate that inhibition of FGFR3, even in advanced disease associated with multiple genetic changes, may allow the cell to complete its developmental program and render it sensitive to apoptotic signals. In addition, this represents the validation of a therapeutic target in MM that may benefit patients who have a very poor prognosis with currently available treatments.